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(54) TOUCH PROBE 
(57)Abstract: 

PURPOSE: To obtain a touch probe which has small measuring force 
and no directionality of the measuring force by detecting that a feeler 
comes in touch with an obect to be measured when the change of the 
impedance of a piezoelectric element or various phenomena resulting 
from the change are detected. 

CONSTITUTION: An ultrasonic oscillation horn has piezoelectric 
elements /ea-Zec for converting high frequency electric signals to 
ultrasonic oscillations mounted at one end or inside thereof, with a 
feeler /c to be in touch with an object to be measured at the other 
end thereof. An oscillating means (oscellating cir cult) 10 inputs high 
frequency electric signals to the elements /ea-/ec in a way to be 
approximately coincident with the mechanical frequency proper to the 
ultrasonic oscillation horn. The contact/separation of the object to the 
feeler /c is detected from the change of a current between the 
electrodes /eb and /ec of the elements /ea-/ec generated 
immediately when the feeler /c comes in touch with the object as the 
current is monitored by touch detecting means (rectifier circuit, 
comparison circuit) 14, 15. 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



®h*s^i^/t(jp) (s> ^ Wf- m m ^ ^ 
® ^3: M 4t ff^« (A) 140601 
@int.ci.* mm^ jti^ss*^ ©^iw 4^(1992)5^140 

G 01 B 7/00 S 7355-2 F 

fiS ^2-262432 
©as m ¥2(1990) 9 ^298 

m m ^ m ^ m m:^iii5ffiiiiis@5:fc^iTB6»3^ «cie:4&a^=i>:A:^ 
®ft m A ^m± mm mm 



m m 9 

^ y D - r 

1. wra!*«»fff^*t3ff«is«*{ca:»r iff 

It 1R =f- i •- is ^tz It f*imtz St mm:^K:i6i»itz 

ft*- y i , 

iiiies«jR?<D«aM(D«ta«K«iL. fits? 
»«*- yi. 



m Se£E« « ? 0) QfllM <D £ «E o ffilSIK « 

<a 9 sft * - y « ffiA r « «g« >t> (D 13 tt <D « 

a* c . 

n - 0 . 1 , 2 . 3 

m - 0 . 1 , 2 . 3 i-r »i 

^s?.©istc J: ^ t rt *:^ *ts mi5«««!Btt* 
c 

L ( 1 V i; n ) 

4 r 



-1 - 




(2) 



c 

1 - ( I + 2 m ) 

4 f 

a « tt IS -r V 4> <D » ft <z> 

0 - 0 , 1 , 2 , 3 , 

m - 0 X Is 2 , 3 t t * i ^ 

c 

L - ( 1 + 2 n ) 

4 [ 

C 

1 - ( 1 + 2 m ) 

4 r 



fc' V * I* -6 ± tf « tt nif « r w t * < -r 
ti/tito-chfi^ ^oBHitTitz^tt. mm. 

±ia g 0^ O « C 4: » 9! -r (t ZSt TcS a « 




}SBB¥4-140G01 (2) 

= ife 7£ * E 18 W K *? I ^ T tt as 6 ± c * *^ n fc « 

tClSJar * w £ C J: , -CW»«iBttO«WS«l© 
i»WJt«lt r> T t» « . :: © i a »J!l;SlotS»iii 

(c ;:n o *^ :^ i S*» t « ^ T 
d fc. 

EE««^lea. leb. J e c . t: «I » m SI 
ea, l«b. leCnOVaieb. lecm 

v*«fetiJ¥ai4, I5i.«=&-r«ri«SIl 
S 9 tt ^ « « S5 Ift SE fA -r « E 1Z « 

7ie«, leb, 1 « c y^ttf^evtca 

SD < , meSIZX^ 1 e a s 1 e b. 1 e c . (C 
EQJR^lea.leb, lec.CDlZfilcb, 



-2- 




(3) 



*l«Uir4^y^tt£b^a2 2. 2 3. 2 i ±^ 
7 7 y ^-A^til t « 0 . WS»4«IBli<£*. 

«. r offl»A««iB3eftK:»Mr ft 7 - 5 
r J; -5 BE«»^ « ffl «) 

:^-fe/t/$nTSl 3 BCD J; ^ ftOBlCtt 0 . SMX 




tJffl¥-|-140G01 C3) 

I 

^o-f yt* — y:/:nztt, - J » C * + 

Z 

I 

= ccK:»(t» fiM(9ASK 

T«> ft. 

a>$e»]9!3fr<»aie«cMHft ^ -r 5^fer-^v:*z 
4 ijEWJR^-f a*i.4aiatt«ij;-r 4. 
nft^tta. 

1 

I - E ( j « C< + ) t tt ft. 

R . 

C^ti:. 1Z£e i E OMC - t«n " ( <» 

C. R. ) {0|Siffl»A<*4C<t«*L.-CV^4. C 

crffiCtR- 36<lt*:-r4i> ttfflft utm:^r «. 

E««?{::»nft«ita:ft<Sfl:-r«. ftftv^a, 
««&«EE(S!><£tB9lti:ftft3&t&Uft. Cin^CDX 



-7. 91 4 SlttS 1 ia<D»tEfra5[a7J&4. IStt^- 
:^ 1 tt. Sftdtt(DJ&ttT:fc(«Rj)- 1 a &ffil>» 
» 1 b & j^flSIS 1 c<!:77V'>'l d&3b^4>«ft. 
77V-:;j d ti3t»ffl» 2 K:ffilS$n3Eftffltt.2 

KK:«»snTi»ft. ««*-y<o*t«»» I a 

tt. *^,k: 1 a a t 1 a l>t^«-tJ^,nBE«a^l 



Pf«(Z> 2 «^<9l2atfid<JStSS tiT^^ ft. Bt^ 

wt=ffl«iftjs«i-r ft. coift. 9ij!ni-rftra«tt 
iaftjjs-vifliiRL-ct^ftfcs^oHttfflffa, 

2 , 3 m - 0 > 1 . 2 . 3 t f 4 i . 

C C 

L ( I ■»- 2 n ) £ - ( 1 + 2 m ) 

4 f « 4 f 

T*£$ *14 . 

fltt«&^ftiilttO»ttC - 5 2 0 0 m/s 
L-I3«. f-39»i<C4. 

»C7^S'i'*fitt» CO 7 9 y iZ-eSMiit- :^ 




(4) 




?*BB¥4-140G01 
i«Effi*'L so«A^^ttr*i*. cot a. 

4. H LSI? H t B-Ol!jttB-»#«»^TH 

ntftd^^fiRi a n T ISM >h - V « fa stt $ « 

Tb«4 t fitt«l6t/«^«<ffl < t. 

*?r*>0^;^K: <>Sl&-r 4. ST, *2 l*JJ:a: 

2 2 *? J:CI« 2 3 T*lg»C5e« ANDDBtC 

J:-,T>i.fc-:>oa}gfflAND-$i4. ^90 li. 
# * O tt T . 1 0 0 tt , JB 8 0 O * 2 2 b (Z^ 
IfihO. 1 0 1 tt. m8(g|«)^2 3 b(C^*l:f4 

fcoT. 1 0 2 a ^n-eno A N D « t ^ t © 

i I 0 2 ffl/f /uxw^tsiffr 4 . «IJ!)^+ - i'oft 
ffi»«<»aj:eftK:M^4 tQKtizEofflffisgAi 

«^tL. I 0 2 C!)A/t,:)^«*<ai<tr 4. ZfflSEft 



«*jt{iJL?-y9-«^«aj:^r4. 

fc4. * fc. JB I 1 latijR 1 0 laffiBBaT* *a 

t »)^riiii«»9ir 4a-c*4. 

nttt-r4£, Ratt«e*34«auoi5Mtt>9j£ 

C-3200m/s 

Src. n-0,m-I. r-lOOkHzi-r4i. 
L-8«,i-24«ia4, 

*4. /i*5;!»-S«i!io»^, *-yG)}g«f«--«5* 

&«d. ss«(DfEi»n«r£r4£. f»«>«$L 

/d • C „ 
ta4, 
3 2 ■ f 

Tfc-yottir^ftstt&r 4£. c» - 4 2 0 0 

m / s » 

f-lOOkHz, d-5»tr4t. 
L. -13, 7«i«4. 



3 2 « f 

2 2. 7 Ml <i: /If 4 . 
]UJtOJ:-3tc*»?BK:j:ni±', H£««?-«fflt' 

•c 7 ^ - 5 -«a«Jnft»isi«»TWSft. fat 

>:;MO«lt, * fc U4»iH»*l*ffl 

r 4 -7 c b/ifflT. mtc^cmttoataaai f8 

W 19 4X4 3»»J!r< as. 4. 

4 . la US CD B 

niBltt. J:4Xtk9IO»«B« ^2 

Btt, E««^<D«fKaB. 93011. AtS^«> 

^flSISBv IR4l9ainiISI<0tilSfiSia. mssKx 



(5) 



1#I!3¥4-140U01 (5) 



y iris. S8atti^li<«liacoffillJ)s^tctSf«t 
» 9 09 a 31 8 ^a)^,^tz*nf9ts^<DfAmiSi^ 

(2 311 o^<D&^m. mi 2mttiti3^n9h^^ 

1 h -|8«*- :^6Dfflo68t». Ic-56a8». 

I d -y 7 y i^. lea -fijft*?-. 

1 e b , 1 e c 1 0 -RJBBB, 

1 1 -ffiln. i5-lfceB». 

{t9A a is n IS 




E M Cd-- 





(2l?g -1 



10 



T 

/4 



■^7(3 



•5 

IE /It. 






tb«5 











15 




23 230 



^8© 



(6) 



?#ISn¥4-140G01 C6) 



100 
101 



102 



f 

IT 



^9(1 




o 
1 Id 



Lo 



.12(11 



— 6- 




[^^tB] ^i^gS^ (1 9 9 6) 1 2^13B 

i<i>m^^^ f^rj¥4— 1 4 0 6 0 1 

i<tk^B] ¥J?£4^ (1 9 9 2) 5^140 
^g§«^S='^ffi4— 1 4 0 7 

^H^mn^^ ^^n^ 2— 262432 
G01B 7/00 

[F I ] 

G01B 7/00 S 9106-2F 



^ «l J£ S 

m tf ff s. ■& n 

L. «f^cD«9 

¥ri2 0 2ir VrnHH ji!2624S2^ 

3. «IE«r«« 

(4 11) «i«^it=3> 



4. ftSA 



fi4o ^R^teBaJlla^s:fc^MTe61l^3^9 
(7818) is 21 n 

IBS (3773) nil 



gi4B(Dia4tT. nsfr, msn, si ait (»4^ffi} , 

»7Hoa!4f7 ( 1 *Sf) . 

4tT (at2*Rlf) . 
ft 1 iHtOJSIfT (l:bj9r} . 
mi 4I10IS1 2fT ( 1 ^m) . 
(3) ISlD«E!]aE<Da!}ITjEr&. 




4#^¥4— 1 4 0 6 0 1 



5ii 



